REPLACEMENT SPECIFICATION 

Dual Boss Shutter Slat with Retention Plate 

Background of the Invention 

5 Field of the Invention 

The present invention relates to shutters and in particular to shutters of the roller type 
having improved resistance to storms and break-ins. Furthermore, this invention relates to a 
shutter having improved retraction capability. 

1 0 Description of the Related Art 

Conventional roller shutters are designed to provide security from break-ins or 
protection from storms. The shutters must maintain appropriate structural integrity while 
extended in order to provide security and protection, but the design of a roller shutter must 
also allow a user to conveniently extend or retract the shutter on demand. Even though 

1 5 conventional roller shutters may need to be extended and retracted frequently or 

unexpectedly, such shutters have been prone to jam and/or snag. In addition, various factors 
influence the strength of a shutter and its ability to withstand forces of nature and attempts by 
intruders to break in through the aperture enclosed by the shutter. The material choice for 
fabrication of the shutter is one such factor, as is the type of articulation between shutter slats. 

20 In addition, a shutter may be strengthened by increasing surface area contact of each shutter 
slat with a guard, typically a track that runs the full length of the building aperture covered by 
the shutter. Unfortunately, this surface area is limited by the requirement that the slats of a 
roller shutter must be capable of conforming to a roll, for convenient storage. 

25 One such conventional roller shutter employs a single c-shaped boss located inside 

the hollow body of the shutter, into which a retaining screw may be inserted. The retaining 
screw then holds the slat in a fixed position within the guard, allowing the roller shutter to 
slide up and down the guard during retraction and extension, respectively, while purportedly 
preventing the roller shutter from undesirably disengaging from the guards. This shutter 
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differs from the present invention because it bears only a single boss and does not employ a 
retention plate. 

One result of this configuration is that the individual shutter slats easily jam during 
5 extension and retraction of the shutter. The single retention screw provided in each shutter 
slat allows the slat to wiggle undesirably within the guard, particularly when the articulation 
between slats is loose or when there is otherwise play between slats. 

U.S. Pat. No. 6,63 1,749 to Zabala teaches a roller shutter in which each slat has one 
10 or more transverse ribs for support, as well as two sets of internal brackets running the length 
of the slat, in which retainers, or retaining screws, are disposed. The retainers of each slat 
slide along the guard assembly as the roller shutter is extended and retracted, and provide 
support to the roller shutter by restricting the motion of the slats. The '749 patent is different 
from the present invention because it requires support ribs that are separate and distinct from 
15 the brackets into which the retainers are received. Furthermore, the '749 patent does not 
teach or employ a retention plate to maximize surface area contact between the shutter slat 
and the guard. 

Objects of the Invention 

20 

A first object of the invention is to improve the stability of the roller shutter while it is in an 
extended position, maximizing the protection provided by the roller shutter while minimizing 
manufacturing complexity. 

25 A second object of the invention is to improve the smoothness with which the roller shutter 
may be extended and retracted. 

A third object of the invention is to satisfy the above listed objects of the invention without 
sacrificing the ability of the roller shutter to be rolled up compactly for storage. 

30 
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These and other objects of the present invention will become apparent upon further review of 
the following specification and drawings. 

Summary of the Invention 

5 

According to the present invention, increased stability as well as smooth extension 
and retraction of the roller shutter may be achieved without the aforementioned undesirable 
features of prior art by increasing the surface contact between the shutter slat and the guide. 
The increase in surface contact is accomplished by use of a dual-boss shutter slat in 
10 combination with a retention plate, wherein the retention plate is secured to each shutter slat 
by means of identically sized screws inserted into each of the two bosses in the shutter slat. 
The configuration of the shutter slats and the retention plate contemplated by the present 
invention does not impede the roller shutter from retracting into a compact roll. 

15 There is provided a shutter for a building aperture comprising a plurality of such 

shutter slats each having an upper and lower edge, a first face and a second face, and a first 
end and a second end, which are articulated to form a roller shutter having a first face and a 
second face, and a first end and a second end. The shutter further comprises first and second 
guides, which are beatable at the first and second ends of the roller shutter. 

20 

According to a first aspect of the present invention, each boss provides a c-shaped 
receptacle for a retention screw. Each boss, provided inside the generally hollow interior of a 
shutter slat, runs from the first end to the second end of the shutter slat. Other than the single 
aperture provided in the c-shape, the boss is continuous in internal profile. 

25 

In a first embodiment of the present invention, the two bosses project into the 
generally hollow interior of the slat from the interior surfaces corresponding to the upper and 
lower edges. 
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In a second embodiment of the present invention, each boss spans the interior distance 
of the generally hollow slat, from the first face to the second face, thereby providing added 
stability without the need for a separate support rib. The use of a pair of identically sized, 
gap-spanning bosses allows desirable reduction in manufacturing complexity in the present 
5 invention over the prior art. 

According to another aspect of the invention, a retention plate is used in combination 
with the dual-boss shutter slat. In one embodiment, the retention plate has holes 
corresponding in size and alignment to the two bosses of the shutter slat. In this embodiment, 
10 the dimensions of the retention plate must not exceed those of the profile of the shutter slat, 
to ensure that the roller shutter may be rolled up compactly. 

In another embodiment, the retention plate has elongated holes corresponding in 
alignment to the two bosses of the slat, which allow incidental movement of the plate upon 
1 5 retraction of the shutter. In this embodiment, the retention plate may be wider than the 

thickness of the shutter slat, allowing increased surface area contact between the shutter slat 
and the guide without detriment to the compactness of the retracted shutter. 

Brief Description of the Drawings 

20 

Embodiments of the invention will now be explained in further detail by way of 
example only with reference to the accompanying figures in which: 

Figure 1 is a side view of a dual-boss shutter slat according to the present invention; 

25 

Figure 2 is a side view of a second embodiment of a dual-boss shutter slat; 

Figure 3 is a partial elevation of a shutter slat including a retention plate according to 
the present invention; 

30 
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Figure 3a is an elevation of a retention plate for use with a shutter slat; 

Figure 3b is a variation of the retention plate shown in Figure 3a; 

5 Figure 4 is an elevation of a window aperture including a roller shutter according to a 

first embodiment of the invention; 

Figure 5 is a partial horizontal sectional view of a retention plate according to the 
invention; 

10 

Figure 6 is a partial vertical sectional view of a shutter slat in combination with a 
retention plate according to the present invention; 

Figure 7 is a detailed cross-sectional view of a dual-boss shutter slat in combination 
1 5 with a second embodiment of a retention plate according to the present invention. 

Figure 8 is a detailed cross-sectional view of a dual-boss shutter slat according to the 
present invention. 

20 Figure 9 is a detailed cross-sectional view of a dual-boss shutter slat in combination 

with a first embodiment of a retention plate according to the present invention. 

Detailed Description 

25 Figure 1 illustrates a first embodiment of the present invention, a side view of a dual 

boss shutter slat 12. According to the embodiment depicted in Figure 1, shutter slat 12 is a 
generally hollow, elongated body of extruded aluminum having a first face 9 and a second 
face 8, and an upper edge 1 and a lower edge 2. The upper edge 1 comprises a track having a 
hook-shaped profile adapted to cooperate with the lower edge 2 of an identical slat, also 

30 comprising a track having a hook-shaped profile. The hollow interior of the slat is defined by 


-5- 


the interior surfaces of the first and second faces, 1 1 and 10 respectively, and the interior 
surfaces of the upper and lower edges, 18 and 19 respectively. Shutter slat 12 also has a first 
end X and a second end Y, not shown in Figure 1. 


5 The shutter slat 12 shown in Figure 1 further includes two bosses, 3 and 3' which 

project into the generally hollow interior of the shutter slat 12 and run the length of the 
shutter slat 12, from the first end X to the second end Y (not shown). In the embodiment 
depicted in Figure 1, a first boss 3 projects from the interior surface of the upper edge 18, and 
a second boss 3' projects from the interior surface of the lower edge 19. Each boss 3 and 3 5 
10 has a roughly c-shaped internal profile. In this embodiment, the first and second bosses 3 and 
3' may either project directly from the interiors of the upper and lower surfaces, 18 and 19 
respectively, or they may project generally from the junctions of the upper and lower surfaces 
1 8 and 19 with the interiors of the first and second faces 1 1 and 10. 

1 5 Figure 2 illustrates a side view of a second embodiment of a shutter slat 12 according 

to the present invention. In this embodiment, bosses 3 and 3' extend from the interior surface 
of the first face 1 1 to the interior surface of the second face 10. In this embodiment, a first 
boss 3 comprises a downward-opening projection having a c-shaped profile. The second 
boss 3' is located between the first boss 3 and the interior surface of the lower edge 19 and 

20 comprises an upward-opening projection having a c-shaped profile. Three chambers are 

formed inside the generally hollow shutter slat 12 of the second embodiment as compared to 
the single interior chamber of the first embodiment. It is to be understood that the first boss 3 
and the second boss V could, in the alternate, open upward and downward, respectively, or 
they could both open downward or both upward. 

25 

Figure 8 is a partial sectional view according to the second embodiment of the present 
invention. Retaining screws 5 and 5' are depicted in combination with guide 14 and shutter 
slat 12. The heads of retention screws 5 and 5' cooperate with guide 14 at the internal rib 16. 
In both the first and second embodiments, shown in Figure 1 and Figure 2, respectively, 
30 retention screws 5 and 5' are received into bosses 3 and 3' respectively (not shown). When 
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screws 5 and 5' are received into bosses 3 and 3' at each end of shutter slat 12, the 
combination assists in retaining the shutter slat 12 along a guide 13, 14. In this configuration, 
additional surface contact is provided over single-retainer prior art devices. 

5 An advantage of the second embodiment of the present invention over other dual- 

screw configurations is that in spanning the interior of the slat, bosses 3 and 3' of the second 
embodiment of the present invention provide what the prior art device required an additional 
support member to accomplish. In addition, by reinforcing the interior-spanning boss with 
the retention screw, the resulting combination is stronger and more secure than a single layer 
10 of extruded metal found in the support member of the prior art. 

It is also to be understood that a shutter slat could be made employing a boss of the 
first embodiment and a boss of the second embodiment, and that more than two bosses could 
be employed in any combination of the first and second embodiments described herein in 
1 5 keeping with the present invention. 

Figure 4 illustrates an elevation of a roller shutter according to the present invention, 
applied to a building aperture 20. Roller shutter 17 may be installed on a building aperture 
20 such as a window or door or any other aperture requiring closure for safety or convenience 
20 purposes. Details of building aperture 20 are not illustrated for the sake of clarity. Shutter 
slat 12 is shown as it is intended to operate: as one of a plurality of shutter slats 12, which are 
articulated to form a roller shutter 17. Building aperture 20 is further provided with a shutter 
casing 15 and a pair of guides 13 and 14, located on opposite lateral edges of building 
aperture 20. Roller shutter 17 may be rolled up within shutter casing 15 for storage. 

25 

Figure 3 illustrates a partial elevation of a third embodiment of the present invention. 
Retention screws 5 and 5,' engaged with bosses 3 and 3' (not shown) are disposed at ends X 
and Y of shutter slat 12. According to a second aspect of the present invention, shutter slat 
12 is further provided with a retention plate 6 located at end Y. One or more retention plates 
30 6 may be used in conjunction with a shutter slat 12 and retention screws 5 and 5'. As shown 
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in Figure 3a, an elevation of retention plate 6, retention plate 6 is typically a flat plate having 
two apertures 7 and T adapted to receive the retention screws 5 and 5'. Although a 
rectangular shape is shown, a retention plate 6 could have any number of shapes including 
round, oblong, oval, trapezoidal, or other geometric shape. In a particularly preferred 
5 embodiment, one retention plate 6 and one set of retention screws 5 and 5' are used in 

combination with a first end X of the shutter slat 12, and a second retention plate 6 and set of 
retention screws 5 and 5' are used in combination with a second end Y of the shutter slat 12. 

As shown in Figure 6, a partial sectional view according to this embodiment of the 
10 invention, a shutter slat 12 having upper edge 1 and lower edge 2 is shown in combination 
with guides 13 and 14, and with two retention plates 6 and two sets of retention screws 5 and 
5'. One retention plate 6 and one set of retention screws 5 and 5' are located at the first end 
X of shutter slat 12, and a second retention plate 6 and set of retention screws 5 and 5' are 
located at second end Y. Retention screws 5 and 5' are threaded through the retention plate 6 
15 at apertures 7 and T respectively (not shown) before being inserted into the shutter slat 12 at 
bosses 3 and 3' (not shown). The retention screws 5 and 5' are tightened into the bosses 3 
and 3' as desired, allowing sufficient clearance between the retention plate 6 and the end X or 
Y of the shutter slat 12 for the retention plate 6 to slide freely within the guide 14. The 
retention plate 6 facilitates the movement of the shutter slat 12 along guides 13 and 14. 

20 

The benefit of the retention plate 6 is that a greater surface area is provided for contact 
with internal rib 16, resulting in smoother motion of the roller shutter 17 up and down the 
guides 13 and 14 with less jamming. An additional benefit of the retention plate 6 is that if 
the exertion of pressure on the first face 9 or second face 8 of the roller shutter 17 deflects the 
25 roller shutter 17 in one direction or another, the retention plate 6 may more firmly engage the 
guides 13 and 14 thereby distributing the force over the full face of the retention plate 6 
instead of merely the retention screws 5 and 5'. The retention screws 5 and 5' will therefore 
be less likely to be damaged and the roller shutter itself will be more resistant to damage. 


-8- 


An elevation of a retention plate 6 is shown in Figure 3a. In one embodiment of the 
retention plate 6, shown in Figure 3a, the retention plate 6 has apertures 7 and T which are 
round or otherwise adapted to receive screws 5 and 5' firmly, without significant play or 
clearance for incidental movement. In this embodiment, the width of the retention plate 6 is 
5 restricted to the thickness of the shutter slat 12 from the first face 9 to the second face 8. If 
the width of the retention plate 6 exceeds this dimension, retraction of the roller shutter 17 
will be hampered by the interference of the retention plates 6 at the ends X and Y of shutter 
slats 12. That is, in normal retraction of the roller shutter 17, the shutter slats 12 pivot at their 
articulations to form a roll, wherein the shutter slats 12 of outer layers of the roll rest on the 

1 0 shutter slats 1 2 of the next inner layer. In this way, the weight of each slat is distributed over 
the length of the slat beneath it. If a retention plate according to this embodiment is wider 
than the thickness of the shutter slat, upon retraction of the shutter the slats can no longer rest 
evenly upon one another. Instead the entire weight of a slat would rest upon the retention 
plate and retention screws of the slat below it, providing stress that could break the retention 

1 5 plate and screws or result or undesirable bending of the slat. 

Figure 3b depicts an elevation of a second embodiment of retention plate 6. In a 
second embodiment, retention plate 6 has apertures 7 and T which are oblong or laterally 
elongated. The elongated apertures 7 and T shown in Figure 3b are designed to allow a 

20 desired amount of play or incidental movement between the screws 5 and 5' and the retention 
plate 6. This embodiment of the retention plate 6 is not restricted in width to the thickness of 
the shutter slat 12 from the first face 9 to the second face 8. Play or incidental movement 
between the screws and the retention plate allows the retention plates to slide out of the way 
when the roller shutter 17 is retracted into shutter casing 15, thereby avoiding excessive 

25 pressure on the retention plate and retention screws described above. 


Figure 5 is a partial sectional view of a shutter slat 12 in combination with a retention 
plate 6. In Figure 5, a shutter slat 12 in combination with a retention plate 6 is engaged 
within a guide 14. Retention screws 5 and 5 5 (not shown) secure retention plate 6 within the 
30 bosses 3 and 3' (not shown) of retention plate 12. 
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Many further modifications in addition to those described above may be made to the 
structures and techniques described herein without departing from the spirit and scope of the 
invention. Accordingly, although specific embodiments have been described, these are 
5 examples only and are not limiting upon the scope of the invention. 
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